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Simple IR Transmitter 





This circuit uses just two standard logic ICs which, with the 
accompanying receiver, forms a four-channel remote con- 
trol and has been designed for use with the ‘Audio/Video 
Switch’ and the ‘Switchbox for Loudspeakers’ (shown else- 
where in this issue, as is the IR Rreceiver). 

Each pushbutton is connected to an Input of a shift reg- 
ister (4021), which is clocked by a binary counter/oscilla- 
tor (74HC 4060). A cycle is started via one of the diodes 
connected to each pushbutton and a differentiator-network 
(C 1/R4), creating a short pulse that is fed to the shift regis- 
ter and counter/oscillator. The parallel-load input at the 
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shift register then becomes momentarily active, causing the 
shift register to latch the data at the parallel inputs. At the 
Same time, since the pulse Is very narrow, one of the four 
pushbutton inputs will be high (in spite of any longer pulses 
that may be caused by switch bounce). The pulse also 
goes to the reset input of the 4060 and starts the oscillator. 

The oscillator around P1/R2/R3/C 2 is set to about 36 kHz 
because IR receiver modules are widely available for this 
frequency. Pin 7 is the Q3-output of the 4060 and clocks the 
shift register. The data at the parallel input is now output in 
a serial format at QH (pin 3). When QH is high the emitter 
of T2 is made high via T1, and a pulsed current at 36 kHz 
will flow through LED D6 via R5 and T2. Pin 1 (MSB) of the 
4021 is permanently high and is clocked first to the output. 
This bit functions as the start-bit for the receiver. Since the 
receiver clocks the data on the rising edge, the start-bit has 
a length of only 8 cycles at 36 kHz. The rest of the data Is 
modulated at 16 cycles per bit. Output Q7 (pin 14) of the 
4060 is connected to the oscillator via a diode, which 
causes the oscillator to stop after 8 clock cycles of the Q3 
output (pin 7) and the circuit becomes idle. The relevant 
code Is therefore sent only once for every button press. A 
new code will only be transmitted when a pushbutton is 
pressed again. The only current drawn now are various 
leakage currents and the current through D5/R2/P1/R3 
which is about 10 uA. So even without an on/off switch the 
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COMPONENTS LIST P1 = 2kQ5 preset H 


Resistors: Capacitors: 

R1 = 4-way SIL array 1MQ Cl = 100pF 

R2 = 270kQ C2 = 1nF2, MKT 

R3 = 5kQ6 C3,C4 = 100nF ceramic 
R4 = 100kQ C5 = 47uF 25V axial (lead 
R= 3k03 pitch 12.7 mm) 

R6 = 220 


batteries should last for years (assuming a Capacity of 
750 mAh for AAA cells). 

Pl has been added to compensate for the various com- 
ponent tolerances and to tune the transmitter and receiver 
to each other. JP1, JP2 and JP3 are a bonus and can be used 
for addressing purposes or for a possible expansion with 
more pushbuttons. At the receiver side these bits are made 
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Semiconductors: with jumper 


D1-D5 = BAT85 S1-S4 = pushbutton, 1 make 
D6= LD271 contact, PCB mount,e.g., 
T1= BC639 D6-Q-BK-SWITCH + D6Q- 
T2 = BC640 BK-CAP (IT T/Schadow) 

IC1 = 4021 BT 1 = 2x mini penlite battery 


IC2 = 74HC 4060 (AAA) with holder 
Enclosure, e.g., Conrad 
Electronics #52 28 64-24 


(dim. 101x60x26 mm) 


Miscellaneous: 
JP1,JP2,)P3 = 3-way pinheader 


available on three outputs. The PCB has been designed to 
fitinside a plastic box with an Integral battery compartment 
(see parts list). If required, the PCB can be made a bit 
smaller by cutting off the blank areas (where the mounting 
holes are). That makes it possible to use a smaller enclo- 


Sure, especially if a 3 V lithium cell is used for the supply. 
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